20051114.ba v03_n862.bam.20051114 


>From ???@??? Mon Nov 14 17:41:48 2005 -0600 

Date: Mon, 14 Nov 2005 23:41:13 GMT 

From: Old Tube Radios <boatanchors@theporch. com> 

To: Old Tube Radios <boatanchors@theporch.com> 

Subject: BOATANCHORS digest 3862 

Message-Id: <20051114234114 .551B940891@srvr1.theporch. com> 


BOATANCHORS Digest 3862 
Topics covered in this issue include: 


1) Re: ADMINISTRIVIA: NO Fancy HTML in Posts 
by WA5CAB@cs.com 
2) Re: ADMINISTRIVIA: NO Fancy HTML in Posts 
by W7QHO@aol.com 
3) RCA AR-88/CR-88 info.... 
by "Sandy, W5TVW" <ebjr@i-55.com> 
4) Re: RCA AR-88/CR-88 info.... 
by "Al Parker" <anchor@ec.rr.com> 
5) Re: RCA AR-88/CR-88 info.... 
by Al Klase <skywaves@webex.net> 
6) RE: RCA AR-88/CR-88 info.... 
by "Brian Goldsmith" <brian.goldsmith@echo1.com.au> 
7) RCA AR-88/CR-88 info.... 
by "Brian Goldsmith" <brian.goldsmith@echo1.com.au> 
8) Re: RCA AR-88/CR-88 info.... 
by stuck in 50s <polepeeg@ba-watch.org> 
9) Re: RCA AR-88/CR-88 info.... 
by "Jose V. Gavila" <eb5agv@ctv.es> 
10) S-meters 
by Henry van Cleef <vancleef@eskimo.com> 
11) Teletype manuals. 
by Bob Roehrig <broehrig@aurora.edu> 
12) Re: S-meters 
by wb3fau@att.net 
13) Re: RCA AR-88/CR-88 info.... 
by "Howard Weeks" <weeksh@bellsouth.net> 
14) Re: S-meters 
by chuck@chuckg.com 


From: WA5CAB@cs.com 

Message-ID: <1e1.4919e2c8.30a90a96@cs.com> 

Date: Sun, 13 Nov 2005 16:31:02 EST 

Subject: Re: ADMINISTRIVIA: NO Fancy HTML in Posts 
To: Old Tube Radios <boatanchors@theporch.com> 


MIME-Version: 1.0 
Content-Type: multipart/alternative; 
boundary="part1_1e1.4919e2c8.30a90a96_boundary" 


--part1_1e1.4919e2c8.30a90a96_boundary 
Content-Type: text/plain; charset="US-ASCII" 
Content-Transfer-Encoding: 7bit 


This is sorta a test of the instructions given at the web site listed below. 

It is sorta a test as there are no instructions for Compuserve 7.0, so 
instructions for AOL 6.0 and 7.0 were followed. If you can't read it, then I'm 
afraid that the instructions are still the urban legend they have always been. 


In a message dated 11/13/2005 1:40:41 PM Central Standard Time, 
listown@nanniandjack.com writes: 

There is a Web Site that tells how to send Plain Text for virtually xALLx* 
email software, INCLUDING AOL and CompuServe! It has detailed instructions 
for each mailer and should be followed closely... 


This way we can reduce or even ELIMINATE the dreaded "Forbidden Message 
Format" block that trails so many emails... 


Go to http://www.expita.com/nomime. html 


Where you will find good reasons for NOT sending html "pretty print" 
and good techniques for sending only plain text. 


Robert & Susan Downs - Houston 
<http://www.wa5cab.com> (Web Store) 
MVPA 9480 

<wa5cab@cs.com> (Primary email) 
<wa5cab@houston.rr.com> (Backup email) 


--part1_1e1.4919e2c8.30a90a96_boundary 
Content-Type: text/plain; charset=us-ascii 
Content-Transfer-Encoding: 7bit 


KKK RK KKK KK KKK KK KKK KK KKK KKK KK 
---REMAINDER OF MESSAGE TRUNCATED--- 
This post contains a forbidden message format 
(such as an attached file, a v-card, HTML formatting) 
Mail Lists at theporch.com only accept PLAIN TEXT 
If your postings display this message your mail program 
is not set to send PLAIN TEXT ONLY and needs adjusting 
KK KK KK KKK KK KK KK KKK KK KKK KKK KK 


+ + + + + + HF 
+ + + + + HF 


--part1_1e1.4919e2c8.30a90a96_boundary- - 


From: W7QHO@aol.com 

Message-ID: <19a.412e1307 .30a923b9@aol.com> 

Date: Sun, 13 Nov 2005 18:18:17 EST 

Subject: Re: ADMINISTRIVIA: NO Fancy HTML in Posts 
To: Old Tube Radios <boatanchors@theporch.com> 
MIME-Version: 1.0 

Content-Type: multipart/alternative; 
boundary="part1_19a.412e1307 .30a923b9_boundary" 


--part1_19a.412e1307 .30a923b9_boundary 
Content-Type: text/plain; charset="US-ASCII" 
Content-Transfer-Encoding: 7bit 


Robert, 


Your words got through apparently OK but the idiot message at the bottom is 
still there. 


Dennis D. W7QHO 
Glendale, CA 


--part1_19a.412e1307 .30a923b9_boundary 
Content-Type: text/plain; charset=us-ascii 
Content-Transfer-Encoding: 7bit 


KK KKK KK KR KK KKK KK KKK KKK KK KKK KKK 
---REMAINDER OF MESSAGE TRUNCATED-- - 
This post contains a forbidden message format 
(such as an attached file, a v-card, HTML formatting) 
* Mail Lists at theporch.com only accept PLAIN TEXT 
x If your postings display this message your mail program 
* is not set to send PLAIN TEXT ONLY and needs adjusting 
KK KR KK KKK KK KK KK KKK KKK KK KKK KKK 


* 
* 
* 
* 


+ + FF FF 


--part1_19a.412e1307 .30a923b9_boundary- - 


Message-ID: <001101c5e8bb$101272a0$d085cdd1@s0023531634> 
From: "Sandy, W5TVW" <ebjr@i-55.com> 
To: Old Tube Radios <boatanchors@theporch.com> 
Subject: RCA AR-88/CR-88 info.... 
Date: Sun, 13 Nov 2005 19:30:19 -0600 
MIME-Version: 1.0 
Content-Type: text/plain; 
charset="iso-8859-1" 


Content-Transfer-Encoding: 7bit 


Anyone out there have a working RCA AR-88 or CR-88 with 

an "S" Meter added? Does the "S" meter pointer rest on left end of 
scale or right end of scale with power turned off? (My suspicion 
is that the receiver uses a "backwards reading" meter (full scale 
current indication is to far left). Also what is the sensitivity 
of the meter? (ima full scale?) 

The info I get from the manual on it doesn't say. I have acquired 
an AR-88 someone added a meter to, but never hooked it up. 


73, 


Sandy W5TVW 


Message-ID: <03d801c5e8bd$43b11970$3201a8cO@w8ut> 
From: "Al Parker" <anchor@ec.rr.com> 
To: Old Tube Radios <boatanchors@theporch.com> 
Subject: Re: RCA AR-88/CR-88 info.... 
Date: Sun, 13 Nov 2005 20:46:42 -0500 
MIME-Version: 1.0 
Content-Type: text/plain; 

charset="iso-8859-1" 
Content-Transfer-Encoding: 7bit 


HI Sandy, 

I just brought my first AR-88 home Fri. nite. I'd been collecting 
some info on them for a while, and seem to remember recently reading a 
factory sheet on s-meter addition that specified a 1ma f.s. meter, with 
zero at the right hand end. I can dig up that sheet if you want, plsu I'd 
be interested in any info you've come up with on them. I've put what I've 
found in a 'folder' and can make it available. I know there's more that I 
haven't downloaded yet, a friend had found a cupla of revrs and we "split 
the deal", he's getting into his also. 

73, 

Al, W8UT 

New Bern, NC 

BoatAnchors appreciated here 
http://www. thecompendium. net/radio/ 
http: //www.hammarlund. info 


ot Original Message ----- 

From: "Sandy, W5TVW" <ebjr@i-55.com> 

To: "Old Tube Radios" <boatanchors@theporch.com> 
Sent: Sunday, November 13, 2005 8:30 PM 

Subject: RCA AR-88/CR-88 info.... 


Anyone out there have a working RCA AR-88 or CR-88 with 

an "S" Meter added? Does the "S" meter pointer rest on left end of 
scale or right end of scale with power turned off? (My suspicion 
is that the receiver uses a "backwards reading" meter (full scale 
current indication is to far left). Also what is the sensitivity 
of the meter? (ima full scale?) 

The info I get from the manual on it doesn't say. I have acquired 
an AR-88 someone added a meter to, but never hooked it up. 


73, 


Sandy W5TVW 


VV VV VV VV VV VV VV 


Message-ID: <4378033D.7050607@webex.net> 

Date: Sun, 13 Nov 2005 22:23:41 -0500 

From: Al Klase <skywaves@webex.net> 

MIME-Version: 1.0 

To: Old Tube Radios <boatanchors@theporch.com> 

CC: Old Tube Radios <boatanchors@theporch.com> 

Subject: Re: RCA AR-88/CR-88 info.... 

Content-Type: text/plain; charset=IS0O-8859-1; format=flowed 
Content-Transfer-Encoding: 7bit 


Hi Sandy, 


It definitely sits on the right side when powered down. I'll check on 
further details when I get home. 


73, 
Al Klase - N3FRQ 


Sandy, WSTVW wrote: 


>Anyone out there have a working RCA AR-88 or CR-88 with 

>an "S" Meter added? Does the "S" meter pointer rest on left end of 
>scale or right end of scale with power turned off? (My suspicion 
>is that the receiver uses a "backwards reading" meter (full scale 
>current indication is to far left). Also what is the sensitivity 
>of the meter? (1ma full scale?) 

>The info I get from the manual on it doesn't say. I have acquired 
>an AR-88 someone added a meter to, but never hooked it up. 

> 


>73, 
> 
>Sandy W5TVW 


From: "Brian Goldsmith" <brian.goldsmith@echo1.com.au> 
To: Old Tube Radios <boatanchors@theporch. com> 
Subject: RE: RCA AR-88/CR-88 info.... 
Date: Mon, 14 Nov 2005 13:24:48 +1100 
Message-ID: <001201c5e8c2$95f41c £0$60468490@virtual2> 
MIME-Version: 1.0 
Content-Type: text/plain; 

charset="us-ascii" 
Content-Transfer-Encoding: 7bit 


SSS Original Message----- 
From: Al Parker 


HI Sandy, 

I just brought my first AR-88 home Fri. nite. I'd been collecting some 
info on them for a while, and seem to remember recently reading a factory 
sheet on s-meter addition that specified a ima £.s. meter, with zero at the 
right hand end. 


xkxk*k*x Al,it is a 0-5 mA movement. 


Brian Goldsmith. 


From: "Brian Goldsmith" <brian.goldsmith@echo1.com.au> 
To: Old Tube Radios <boatanchors@theporch.com> 
Subject: RCA AR-88/CR-88 info.... 
Date: Mon, 14 Nov 2005 13:21:11 +1100 
Message-ID: <0Q00701c5e8c2$14af9d40$60468490@virtual2> 
MIME-Version: 1.0 
Content-Type: text/plain; 

charset="us-ascii" 
Content-Transfer-Encoding: 7bit 


a teeta Original Message----- 
From:Sandy, W5TVW 


Anyone out there have a working RCA AR-88 or CR-88 with an "S" Meter added? 
Does the "S" meter pointer rest on left end of scale or right end of scale 
with power turned off? (My suspicion is that the receiver uses a "backwards 
reading" meter (full scale current indication is to far left). Also what 
is the sensitivity of the meter? (1ma full scale?) The info I get from the 
manual on it doesn't say. I have acquired an AR-88 someone added a meter 
to, but never hooked it up. 


xxkxx Sandy,if the S meter is original fitment,the pointer will rest on the 
right hand end of the scale.Your suspicions are correct,the meter is a 
reverse reading type.This is mentioned in the AR88D Instruction Book under 
Section IV,Circuit Arrangements.The meter movement is 5 mA.It was common for 
some owners to fit a standard 1 mA movement (turned through 180 degrees so 
the pointer sat at the left at rest)shunted to 5 mA.As far as I know,there 
were two different types of original "S" meters,one was calibrated as "dB 
above 1 microVolt" and the other was calibrated in "normal" signal strength 
S units. 

Note that the S meters were usually retro fitted fitted to AR88(D),CR91 
while CR88 had the meter as original fitment as did CR91A. Any further 
information or corrections gratefully received. 


If anyone has some good pictures of these original meters I would appreciate 
a high res copy via email. 


Brian Goldsmith. 


Date: Mon, 14 Nov 2005 00:30:09 -0500 (EST) 

From: stuck in 50s <polepeeg@ba-watch.org> 

Message-Id: <200511140530.jAE5U93r020154@fracas.netboobie.org> 
To: Old Tube Radios <boatanchors@theporch.com> 

Subject: Re: RCA AR-88/CR-88 info.... 


> If anyone has some good pictures of these original meters I would appreciate 
a high res copy via email. 


Try 


http://www. home. earthlink.net/~navyradio/id15.html 


Message-Id: <5.2.0.9.0.20051114080655 . 00ac8bd0@pop.wanadoo.es> 


Date: Mon, 14 Nov 2005 08:08:09 +0100 

To: Old Tube Radios <boatanchors@theporch.com> 

From: "Jose V. Gavila" <eb5agv@ctv.es> 

Subject: Re: RCA AR-88/CR-88 info.... 

Mime-Version: 1.0 

Content-Type: text/plain; charset="us-ascii"; format=flowed 


Hello! 


Please, take a look at my unit. There is a close picture (not too nice, 
sorry!) of the (I think) original S-meter it has fitted: 


http: //jvgavila.com/ar88_2.htm 


In the picture, unit was powered, so it is NOT at the right side but at the 
left. 


Regards, 


73 EB5AGV / ECSAAU - JOSE V. GAVILA 
La Canyada - Valencia (SPAIN) - Loc: IM99SM 


Vintage Radio: http://jvgavila.com 
Vintage Test Equipment: http://jvgavila.com/testeq.htm 
European Boatanchors List: http://groups.yahoo.com/group/euro_ba_swap 


From: Henry van Cleef <vancleef@eskimo.com> 
Message-Id: <200511141702 .JAA20643@eskimo. com> 
Subject: S-meters 

To: Old Tube Radios <boatanchors@theporch.com> 
Date: Mon, 14 Nov 2005 10:02:37 -0700 (MST) 
MIME-Version: 1.0 

Content-Type: text/plain; charset=us-ascii 
Content-Transfer-Encoding: 7bit 


Interesting to follow this discussion of an S-meter for an AR88. I 
don't know the circuit in that set, but spending a bit of time with a 
sketch pad and working some Ohm's Law equations should both tell you 
what the original circuit had for a meter, and what your choices are 
for making a meter work in the set. 


Beyond that, I'll note that it is not advanced EE to design and 
install an S-meter in a set that never had one. I didn't realize how 
easy this is until I redid an RME-45 power supply, which required some 
redesign of the S-meter circuit, and shortly after, replaced the 


right-zero S-meter (open coil) in a Hallicrafters S-36 with a 
left-zero substitute, and redid the circuit to work the other way 
around. 


Before starting the analysis, I'll mention that one "mod" I always do 
to a set that has an S-meter is to connect a pair of silicon rectifier 
diodes across the meter terminals, one each way, as protection. Most 
little meters (200-500 microamp, etc.) need about 250-300 millivolts 
across them for full-scale deflection, and a 1N4001 won't conduct at 
that level, so the circuit never sees them in normal operation. They 
conduct at about twice that, so you've got solid protection at 
200-250% overload. Makes a hard-to-replace special meter much harder 
to smoke if anything goes wrong. Whatever meter you are using, you'll 
need to know it's internal DC resistance. Easiest way to do that is 
to connect a small battery to a resistor in series with the meter you 
are measuring, and measure the voltage across that resistor when the 
meter is deflected full-scale (or across the meter terminals). A 
typical 200 microamp meter's coil works out to about 800-900 ohms. 


Now, get out your sketch pad, and find the S-meter circuit in the 
original manufacturers's schematic. It's either in the plate circuit 
of one of the IF's (Hallicrafters) or in the cathode circuit (RME). 
Redraw that circuit as a Wheatstone bridge, just like in the 
textbooks. Don't forget to include the tube---it's the "unknown" 
resistance that the circuit is measuring. Ona 
backward-reading-meter circuit, you'll probably find only three legs 
to the circuit in terms of components. The fourth is there for the 
theorectical circuit; it's value is infinity. To substitute a 
left-zero meter you'll need to put a resistor in that leg, connect it 
to "something," and reverse the meter connections in the circuit. The 
"something" needs to be a voltage source that will drive current into 
the new leg to zero the meter. 


The RME circuit is in the IF cathode circuit, and already has four 


legs, and operates as a left zero circuit. This is the circuit I 
would choose if adding an S-meter to a set that doesn't already have 
one. The only drawback to it is that it needs a relatively low 


reference voltage (15-50) for the zeroing current with a relatively 
low source impedance. 


The circuits we're looking at are AVC amplifiers. Typically, a 
manufacturer's S-meter circuit is in one of the AVC-controlled IF's. 
DC currents through one of these stages follow AVC, and the Wheatstone 
bridge is simply measurement of the DC current in the stage. 


Now, take a look at the currents through a typical IF tube. A typical 
6SK7, wide open (max sensitivity, lowest bias) typically has 3 volts 
on the cathode provided by a 300 ohm cathode resistor, for a cathode 


current around 10 ma. That's the zero-signal condition, so grid 
voltage is near zero. 


At high-signal, about 10 volts is needed to cut a 6SK7's gain down to 
"deaf" with a cathode current around 1 ma. That -10 volts is 
provided by AVC, but note that the cathode voltage across the existing 
cathode resistor is going to drop down to about 300 mv. 


A little work with a calibrated signal generator and some measuing in 
the IF section will tell you exactly what the range is between "wide 
open" and "S9". If working in the plate circuit. then measure across 
the plate current decoupling resistor. Keep in mind that plate 
current is typically around 2/3rd's of total cathode current; the rest 
goes through the screen circuit. 


Now, work out the details for the bridge circuit. Norton is your 
friend, Thevenin is your friend. Get the points for "no deflection" 
and "full deflection." Don't forget to consider the source impedance 
of the supplies at the top and bottom of the bridge. And don't 
forget to keep the resistance seen by the tube cathode at the correct 
value of its initial bias, if working in the cathode circuit. 

Remember that the top and bottom of the bridge are fed from B+ and 
ground, and be sure to trace all the resistances between the two, not 
just the resistors you are using to make the circuit work. 


Typically, sets have three relatively stable DC voltages available. 
B+, around 250 volts, is a function of input line voltage. The screen 
supply is typically 100 volts, and in a fancier set, there is a 
VR-tupe stabilizing a voltage---if you've got one, consider stealing a 
few milliamps of current from that supply. The third voltage, which 
is easy to overlook, is the self-bias voltage on the power amplifier 
stage; 6V6 and similar tubes generally have 18-20 volts there. You 
can, of course, put in a bleeder from B+ to get a reference voltage 
for the cathode-follower circuit (RME did that) but that's a long way 
to go when you need a reasonably low source impedance, and is a hefty 
parasitic drain on the B supply. You can (it says here) use a zener 
diode solution to get relatively low voltage at low source impedance, 
but if that zener ever opens up, you're really going to need those 
protective diodes across the meter. 


Also keep in mind that the critical voltages in a pentode voltage 
amplifier circuit are the initial bias and the screen voltage. Plate 
voltage can walk all over the place. Keep in mind that a 6SK7/12SK7 
are perfectly happy as long as you don't go down below the knee in the 
plate resistance curve, and that a 12SK7 in an AA5 is just as happy 
with 90 volts on the screen and 110 on the plate as a 6SK7 ina 
transformer set with 100 volts on the screen and 250 volts on the 
plate. So you can add resistance in the feed to the IF amplifier 


plate circuit (be sure to decouple it adequately so that it looks like 
AC ground) if you want to meter current in that leg. 


After installing your circuit in the set, do some actual measurements, 
both to make sure you haven't upset any of the critical parameters. 
You'll need to tweak in meter zero (a wirewound pot is a good idea 
here) and tweak the meter sensitivity to the maximum signal. If 

your analysis correctly, you'll add some ohms in series with the meter 
to reduce sensitivity. 


One caveat: RCA hired top talent to do top designs, and the AR88 is 
an example of good design ca. 1940. The same is true for Bill 
Halligan and Hallicrafters, and the RME guys (while I disagree with 
some of their details) were no slouches either. Study and appreciate 
their paper designs. But also consider what's critical in those 
designs, like tube biases, screen voltages, local oscillator 
stability; and what's "fill in the blanks" stuff. In a case like 
this, you're using some pretty basic 19th-century theory (Wheatston, 
Norton, Thevenin) on basics, but take car not to upset the original 
design critical parameters. 


Now: anybody up for designing an S-meter circuit to work in an S-38? 


Hank 


Hank van Cleef (vancleef@eskimo.com, hvanclee@nyx.net) 
1986 420SEL "A stranger in paradise" (Fremont Co. Wyoming) 
1986 GMC 1500 6.2 diesel pickup "Seen one, seen them all" 


Date: Mon, 14 Nov 2005 13:04:23 -0600 (CST) 

From: Bob Roehrig <broehrig@aurora.edu> 

To: Old Tube Radios <boatanchors@theporch.com> 

Subject: Teletype manuals. 

Message-ID: <Pine.LNX.4.61.0511141300580.6571@hermes.aurora.edu> 
MIME-Version: 1.0 

Content-Type: TEXT/PLAIN; charset=US-ASCII; format=flowed 


Cleaning out and downsizing, I have over a dozen original Teletype manuals 
for model 28 equipment. They are adjustments, operation, parts, for typing 
units, keyboards, stunt boxes, TD's, reperf, etc. Free to anyone that 
wants them but shipping won't be cheap. All or none - I am not going to 
pick and choose. 


Bob Roehrig 
Aurora University Telecom dept. 


broehrig@aurora.edu 
K9EUI W9ZGP WC2XSR/11 WD2XSH/19 
630-844-4898 fax 630-844-4222 
"Nostalgia is a thing of the past" 


From: wb3fau@att.net 

To: Old Tube Radios <boatanchors@theporch.com> 

Cc: Henry van Cleef <vancleef@eskimo.com> 

Subject: Re: S-meters 

Date: Mon, 14 Nov 2005 19:10:02 +0000 

Message-Id: 

<111420051910 . 9136 .4378E109000A5270000023B021604666489A0EQOCCODIIG@att.net> 


Glad you wrote Henry, have problems with some other stuff, I would like to 
fix- wacky 

S meters and agc in a 75A2, 75A3 and a 75A4. I do not have schematics for 
all of these, 

but, I do have one for the 75A3. Do you have these? They all lack meter 
sensitivity, 

except the A4 seems pretty good. Both A2 and A3 have mostly original caps, 
so, isuspect these to be the problem. Your comments welcome and the 75a2 is 
mine. I t has other issues, 

no BFO and it overloads. The RF gain has no effect. But it is very 
sensitive. OK- 

go get them boys! Russ in Erie. 


Message-ID: <004901c5e973$7941e680$35e0d244@howardo280xkm1> 
From: "Howard Weeks" <weeksh@bellsouth.net> 
To: Old Tube Radios <boatanchors@theporch.com> 
Subject: Re: RCA AR-88/CR-88 info.... 
Date: Mon, 14 Nov 2005 18:30:59 -0500 
MIME-Version: 1.0 
Content-Type: text/plain; 
charset="iso-8859-1" 
Content-Transfer-Encoding: 7bit 


While on the subject of AR-88 / CR-88s, I need one of the chrome bars that 
fit over and under the 

dials / meters. If anyone has one or knows of a source, would sure 
appreciate the lead. 

Thanks! 

Howard K5JCP 


> > If anyone has some good pictures of these original meters I would 


appreciate 
> a high res copy via email. 


> 
> 
> http: //www.home. earthlink.net/~navyradio/id15.html 
> 
> 


From: chuck@chuckg.com 

To: Old Tube Radios <boatanchors@theporch.com> 
Date: Mon, 14 Nov 2005 18:40:51 -0500 
MIME-Version: 1.0 

Subject: Re: S-meters 

Message-ID: <4378DA33.16700.C6C785E@localhost> 
Content-type: text/plain; charset=US-ASCII 
Content-transfer-encoding: 7BIT 
Content-description: Mail message body 


I think Dr. van Cleef's epistle to S-meters is erudite, scholarly, practical, and 
fascinating. 

With a couple of the diagrams added, I think it would make a wonderful article for 
QST or other venue. 


I printed it out. All my S-meters are fine, but I was afraid if I didn't print it 
out, 
something would certainly happen next week and I would surely need it then. 


73, Chuck, K10M 
On 14 Nov 2005 at 10:02, Henry van Cleef wrote: 


Interesting to follow this discussion of an S-meter for an AR88. I 
don't know the circuit in that set, but spending a bit of time with a 
sketch pad and working some Ohm's Law equations should both tell you 
what the original circuit had for a meter, and what your choices are 
for making a meter work in the set. 


Beyond that, I'll note that it is not advanced EE to design and 
install an S-meter in a set that never had one. I didn't realize how 
easy this is until I redid an RME-45 power supply, which required some 
redesign of the S-meter circuit, and shortly after, replaced the 
right-zero S-meter (open coil) in a Hallicrafters S-36 with a 
left-zero substitute, and redid the circuit to work the other way 
around. 


VV VV VV VV VV VV VV MV 


Before starting the analysis, I'll mention that one "mod" I always do 


VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV VV 


to a set that has an S-meter is to connect a pair of silicon rectifier 
diodes across the meter terminals, one each way, as protection. Most 
little meters (200-500 microamp, etc.) need about 250-300 millivolts 
across them for full-scale deflection, and a 1N4001 won't conduct at 
that level, so the circuit never sees them in normal operation. They 
conduct at about twice that, so you've got solid protection at 
200-250% overload. Makes a hard-to-replace special meter much harder 
to smoke if anything goes wrong. Whatever meter you are using, you'll 
need to know it's internal DC resistance. Easiest way to do that is 
to connect a small battery to a resistor in series with the meter you 
are measuring, and measure the voltage across that resistor when the 
meter is deflected full-scale (or across the meter terminals). A 
typical 200 microamp meter's coil works out to about 800-900 ohms. 


Now, get out your sketch pad, and find the S-meter circuit in the 
original manufacturers's schematic. It's either in the plate circuit 
of one of the IF's (Hallicrafters) or in the cathode circuit (RME). 
Redraw that circuit as a Wheatstone bridge, just like in the 
textbooks. Don't forget to include the tube---it's the "unknown" 
resistance that the circuit is measuring. Ona 
backward-reading-meter circuit, you'll probably find only three legs 
to the circuit in terms of components. The fourth is there for the 
theorectical circuit; it's value is infinity. To substitute a 
left-zero meter you'll need to put a resistor in that leg, connect it 
to "something," and reverse the meter connections in the circuit. The 
"something" needs to be a voltage source that will drive current into 
the new leg to zero the meter. 


The RME circuit is in the IF cathode circuit, and already has four 


legs, and operates as a left zero circuit. This is the circuit I 
would choose if adding an S-meter to a set that doesn't already have 
one. The only drawback to it is that it needs a relatively low 


reference voltage (15-50) for the zeroing current with a relatively 
low source impedance. 


The circuits we're looking at are AVC amplifiers. Typically, a 
manufacturer's S-meter circuit is in one of the AVC-controlled IF's. 
DC currents through one of these stages follow AVC, and the Wheatstone 
bridge is simply measurement of the DC current in the stage. 


Now, take a look at the currents through a typical IF tube. A typical 
6SK7, wide open (max sensitivity, lowest bias) typically has 3 volts 
on the cathode provided by a 300 ohm cathode resistor, for a cathode 
current around 10 ma. That's the zero-signal condition, so grid 
voltage is near zero. 


At high-signal, about 10 volts is needed to cut a 6SK7's gain down to 
"deaf" with a cathode current around 1 ma. That -10 volts is 
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provided by AVC, but note that the cathode voltage across the existing 
cathode resistor is going to drop down to about 300 mv. 


A little work with a calibrated signal generator and some measuing in 
the IF section will tell you exactly what the range is between "wide 
open" and "S9". If working in the plate circuit. then measure across 
the plate current decoupling resistor. Keep in mind that plate 
current is typically around 2/3rd's of total cathode current; the rest 
goes through the screen circuit. 


Now, work out the details for the bridge circuit. Norton is your 
friend, Thevenin is your friend. Get the points for "no deflection" 
and "full deflection." Don't forget to consider the source impedance 
of the supplies at the top and bottom of the bridge. And don't 
forget to keep the resistance seen by the tube cathode at the correct 
value of its initial bias, if working in the cathode circuit. Remember 
that the top and bottom of the bridge are fed from B+ and ground, and 
be sure to trace all the resistances between the two, not just the 
resistors you are using to make the circuit work. 


Typically, sets have three relatively stable DC voltages available. 
B+, around 250 volts, is a function of input line voltage. The screen 
supply is typically 100 volts, and in a fancier set, there is a 
VR-tupe stabilizing a voltage---if you've got one, consider stealing a 
few milliamps of current from that supply. The third voltage, which 
is easy to overlook, is the self-bias voltage on the power amplifier 
stage; 6V6 and similar tubes generally have 18-20 volts there. You 
can, of course, put in a bleeder from B+ to get a reference voltage 
for the cathode-follower circuit (RME did that) but that's a long way 
to go when you need a reasonably low source impedance, and is a hefty 
parasitic drain on the B supply. You can (it says here) use a zener 
diode solution to get relatively low voltage at low source impedance, 
but if that zener ever opens up, you're really going to need those 
protective diodes across the meter. 


Also keep in mind that the critical voltages in a pentode voltage 
amplifier circuit are the initial bias and the screen voltage. Plate 
voltage can walk all over the place. Keep in mind that a 6SK7/12SK7 
are perfectly happy as long as you don't go down below the knee in the 
plate resistance curve, and that a 12SK7 in an AA5 is just as happy 
with 90 volts on the screen and 110 on the plate as a 6SK7 ina 
transformer set with 100 volts on the screen and 250 volts on the 
plate. So you can add resistance in the feed to the IF amplifier 
plate circuit (be sure to decouple it adequately so that it looks like 
AC ground) if you want to meter current in that leg. 


After installing your circuit in the set, do some actual measurements, 
both to make sure you haven't upset any of the critical parameters. 
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You'll need to tweak in meter zero (a wirewound pot is a good idea 
here) and tweak the meter sensitivity to the maximum signal. If your 
analysis correctly, you'll add some ohms in series with the meter to 
reduce sensitivity. 


One caveat: RCA hired top talent to do top designs, and the AR88 is 
an example of good design ca. 1940. The same is true for Bill 
Halligan and Hallicrafters, and the RME guys (while I disagree with 
some of their details) were no slouches either. Study and appreciate 
their paper designs. But also consider what's critical in those 
designs, like tube biases, screen voltages, local oscillator 
stability; and what's "fill in the blanks" stuff. In a case like 
this, you're using some pretty basic 19th-century theory (Wheatston, 
Norton, Thevenin) on basics, but take car not to upset the original 
design critical parameters. 


Now: anybody up for designing an S-meter circuit to work in an S-38? 


Hank 


Hank van Cleef (vancleef@eskimo.com, hvanclee@nyx.net) 
1986 420SEL "A stranger in paradise" (Fremont Co. Wyoming) 
1986 GMC 1500 6.2 diesel pickup "Seen one, seen them all" 
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